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@1985^3^28B®^S(US)@7ie975 
®1985*?Ktf!25B®#S(US)@791308 

rj*y*#3fea, **)7*)\,=.t 94708, 

9* ^n-f h r-<~3. 447 

x.y. X-fXg, 4002 y<— tf;u, ^v^t^-S/jl h ^— te 

ns/au rff-x-ZsY 124 

#Sdr W * 19 51-4* 



«£1fr<OSft#^ ATCC 39698 ATCC 39699 ATCC 39700 ATCC CRL8756 



* < t <> i mm<n&7£<Dm&mF)(7>mmjiik-v- * 

-?T, 5 

wu, m£<»m&mmv>m. ^ mmttjiz mm 10 
m<Dtztt>o>mmt l raters d t #-e# s jt 

(b) luffi^7>f^-#^l£^j$4E-*l^^«3F 



2 

2 ©P&(b)SOTc)«iKc < 1 1> I tHFKffi-r Sit 

3 ei®(b)$^(c l tt7x xttB*^v*— 
fits l xfr ^ t t -r zftwrnmommm 

5 ©P&(a)atF/3ttt(c)^ (E-coli) 
DNA# »; > ^— t? I „ E.3 'JDNAsf? U * 5— -*£ 
I OKlenowBrJf, T4DNA* V > 7-^ £&3c 

#iipii*<7>ieHm i ~& 5 gio^-rn* 1 guzs 

7 Hrffi^Ei6A*DNA-lf * i:t t 
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tm#<*>ieffl£ i m-~m 9 moy^-rnjp i m^m 

i 2 ioy7^v-^ ltig^ns-c^^cD 

< k fclOOO : 1 cr>y 7 -e- : te?it#7g|tf> 

fflm i m~m i 2 JKo>«,»-rti3&> i mizm&on 
i 5 stnaRNA** >'yt>^t — rnat? * 2. ^ 

7 ««>v--rn^ i mizBZ&eijj&o 
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mo>mm& i m^m 1 8 ^«x.>-rn*- 1 mtz&u 

2 2 f!TS*ia<^S»E^I** 1 **>RNA« 1 1 

23 iaffi^^-f ^ot-j'-ia 
- Kttv s c k *tt&k-?&&w?m#<»mRm 
1 si~&2 2^<o^-fti*» 1 mtzm&ojj&i. 
20 stmemmti&m 

tboxmzmir*. * *)wmizi±*:mwi±* 

4>*tfcDNAXttRNAE?UA» ^mizmET 
25 Jfi-^L*f>S^t3B|-rSo ^DNAXttRNAMtJH 

■r sfc^sxe^ts k> & l ff -5 «fc ^ K-t- 

5gjS<»DNAXttRNAOa>t<0§|^ J fcfflS?>T-* i 

titommt. 7a±izmj£ztitzmm<»5-*.e>*i 
iz&mix&izikm-rzz, t ^miz^t^^ox 
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*>tiz>o ^ra^fiRw l o<7> * >f y« h a: 
k ^ nunr* sftT-to ^g^sss * s c 

EhzymoL68#90H (1979^) fitf#H4$fiPgS 

435627^ i^ga^snrt^, aatmau v-^h* 

So 

l~ «fc 9 Meth.EnzymoI.68^|109M (1979*£> irgg 
IS. 9 >Wti? ^ juris **V<D 

<.H±Ja8la>&» * *fifc^j£-r s«^-c * * fcx 
4ajtofc#^-r <&^acD^®fca» ^^fico«E»$ ^ 

T-^ — T*-X£lr J; *K 3-^K^7*'JV 
^ • h 9 — OMolecniar Qompa3 90-40l 

H (1982^) tcwicffijeEdFnT^s. ^coa« 



93 amMcosK t gut l ts^&mto-Bt&z&mt 
<c*—tm&&mem*x \m<r> 

S. ^^-l*Jili3ns^SEm:*ifi5£jE 
*£>> -tit l oco:/7^-<^#«£j£g3tex ffi 
to:/ 5 * -*-4:'W y 9 ^-f % Ltz t glzffim<?> 

W£l£**£T^^*fc*tf8l«9i£;**LSo «l» 

30 £ti-c^%<.-WGm*mmi.* mmzthmmizm 

-&W*\zmE.~rz>4>ts; < £ b 1 aco^co^igE 
(a) 2JJUiCO*9^?^L'^Ky5 

40 mtz^xmmmm<r>mzfflm%7? 4 t 
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So 

ttfM?*S&^t4*<x Xt4g!HB<0 (discrete) 

y =rs*m-*-Hj kwmmv\ 2Xtt-tn« 

_ha>iSP£L <t4 3J:9£><0>?»4-*$"J*?3t4'i' 
KXtt 'J * K*6«*ffftLT 

*: «>m«T* 5 - t fttff £ L 1 * eof^*3 9 tc 



14. figif ^7 >f ^ < OHf 

■C*»J=f*$>u**- K7"7 -i t— tt*3!Wfc W 15 

4i^t€iUct« 0 ffir>t7*7^v-<offi?!ltt 
<D5'*»Ufe^*-»i-rt»J;l>. ftfeQfc^ 7*7 

1t^efB^JXt4-e«)j5^-t! l W«fri-S J: o 'xlfiB 
35 5mmi*> DNAtpW&mgMiLiz 2X»4-tn«J: 
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-e# ZOT\ *§&mitDNAX it * V -b > +— 
^o|g5itt*fc x ^5fe£:*<fc¥: 

So 

ltC*^T t> ck ODNAXttRNA«;tHr.* -fe 
tWtl 1 oo&fc^tfDNA-RNAO'W >^'i K 

l-c*>j:<^ xim-tzwm&jZizts^TmKfr 

S J: -3 ic tt C tf>*» £raB!|fl«rtEfl- 



Btiiiz * 5DNAXJ4RNA^a>ffieigE^ (i>#-6 - 
So DNAXttRNAWU &*M^> -7* 
^^Ci 9 Molecular nnnm ff g)MOA>AMi g 
5 (198230 fcE«SnT<.*Sot^*SAO&||tr£: 

SfT * - 1 # S Q E#J<Z> W3fcSS<7>-h8-*#a> 

5*£mt&mz"4 v 9 y-f x-rs 2^> 

4hH;T£t*. E*»ia>M3t3B<©*fi£*c g^T ■£ 
iiJD-T S « if @fcr t -T S&t*E#|0>*:ai>0>:/ v * 

a? -7-o>nm&t>±£ <+£9. tit-ox *iko>*iiim. 
t>±% sm®.m-t 7 h ^—t^^ m 

miz^< &:6*o>i£!*3#*S:©^»c:MU l«fc»?:*: 
* y =r ? ^ u k y ^ -i T—it&Moi&m* 

■5 *> l ~o\Z £tltf^ tr^. — ^ — iy' 6 »J 
Tetrahedron Letters2 2iS18S9— 1862WtCa».a» 

So «EfifliSn*:@fl:a#±T?«>^- 'J rf 5i ^ f*^- 
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WStStt, m<r>*7-v7t. LXxizf^^^r 

#ifc£^€rffi8o>«*gftifck:£ *JfT-5 r kit* 

»t5:i £^*f. jfeM«J*llD#&£t£tt80*4> 
150X3-1? 1 *£>10#igin*M-* i k 

•J #ATP0>#&T-CDNA££1± **5(>©tL 
T*IHbtl.SB3gRecAi LT*l&n*»IgSa>& 

? — > * 7 V> -c — «J > ^ iz «fe »J 
CSHQuantitative Biology g>43fr» (1978 

7*>f > ^KJ: n Aim.Rev.GeneticscOl64£405fr *> 
437MKEi63?nxv^ £«, 

z n«t jjb L-ttm*) mm^m^ti, mm* 2 

^7 -f mStKJuit-TElS* fr * w k *>-C£ 
tf, ^-o>#J|£i^±3l0ro«O>&i: 

o r k#x$ l < 7 a» 



12 

1000: 1„ frLtyy Aa>tttM«* v "CI*»*y 
9 4 ^—ttMFfift'lO' : 1) 0)2oo>4-U^3t^ 

*->ATPx 7**#S/CTPx T'jf + S'GTPXtf 

&#£*|90-10T!-Cfcl 1 4»&10fl\ L <tt 1 
20 ^6 4»fSi)DSH-S. d^Jta^fS^gK ig?fco> 

S*«7 , 9'fT-fl)/>^ 7 , 'J ^-f -tf— ^3>;c$f 

*mm mm$x.m5u±&at&.mk9rtz>) *ap 

srt *«-es ■&„ ffi-otw mtdnajK 'j^7- 
ja^>^*^-e*s*>a>'5c^^ &&&&&& 

55 to^JSFa^Slgtt, tt*MrE.=t-'J-DNA*«J 

> v— e 1 x E.3— »; -dna# > 7— tf 1 <r> 

9^ J -Br>V% T4DNA* 'J > 7— *?x ffe<0A* 
5„ — «K^dcJ±«-y7>f -r- 0)3 
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w*l^J:»Jx 2 oralis ofc«FJ£a>E#|#:*j!fc£ 30 
^■ftl\z£-z>Xi>fTOZ.k&X&Z> 9 msm<7>ji 

o \zmizsm zjR&tit-* zmfrwtttk^um l 
fc«^ictt, mz*iLx*3&z.x*>*>mmcom^ 

ttffl-f 5 r t s, pobshs^-cwu sicas 



mm^a&w*^* Am** 

T—&TfE.zt— 'J — DNA# »J * 7 — e I <*> * u 
^IS@t|lttfe#-f- L <65-90XJ<7>jes®T? 

smzizmL. z num-c&mitvmvtmiz *> * 

SafrJ&SOtt:/^* t— <7>^-r -tf— S/a 

I'f'f vfcK J: »3 Biakhimiya 45^644— 651 H 
(1980%:) trie® Stress, ^&cr>&*^y7 

^-<z>#M&m®ia>&mzmm+zmmz: 
»t±js«g-r s * 7 ^ tm^M^ j: ^ t= 

*%9i<D<7)Ra&^T§Blc:^sn^ 3 3ttttB« 
iQ%m. CS + D t CS-3 ^^^cS0fMEf«l C S3 
£#tf nSS©DN A**^K fc L Tffiffi * tit «. » 
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*a cs + 3 xtt cso oa-?*su£-rs 0 *-J:»?jBJ5K5nsig@5n^t>iu*««jtt^ 

CS+D r AAAAAAAAAAXXXXXXXXXXOOOXOCCOC 3T 
CS~) 3' ] I I 1 1 1 1 1 1IYYYYYYYYYYOGGGOGGGGG r 

^■^^^-l : GOGGGOGGGG 

•f^HT—Z : AAAAAAAAAA 

X* 9* i> LCSD£#€rt)NA : 

....2zzzzzzzzzzzzzzzAAAAAAAAAA}«XXXXXmO0OO0O0O0Czzzzzzzzzzzzzzzz 

.... 777^??/^^z zzzzzzminimYYYYYYYYYYGQGGGQGGGGzzzz zz z zzzzzzz z z 

So 

3T S' 

#S^fSl* GGGQGGGGGC 1 



EZzAAAAAAAAAAXXXXXXXmCCXXOOOCXX^zzzzzzzzzzzzzzzz.. 



slIllliUll YYYYYYYYYYC 



^7^-7-2 AAAAAAAAAA » 

3- 5- 

T t ?uimi axzzxl 1111 li'l't'lYYYYYYYVYYOGOGGGGOGG 

. . , CTZzgzz ^z g CT T A AAAAAAAAAXXXXXXMOOaXXXXCOCXX^z zz zzzzz . . 

3- _ 5T 

El l 1 1 1 1 1 1 riYYYYYYYYYYOOGOGOGOQGzzzzzzzzzzzzzzzz. . . 
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SIS So 

^7^-^-2 ^ AAAAAAAAAA * Wg&fifa 

3T . ...zzzz2277yr777777 n I Tl 1 I'l 1 lY YYYYYYmGQOGQQGGQG S~ 

* GGGGGGGGGG & 

Zf"7^-r~2. & AAAAAAAAAA W^Ofifa 

3" . . . . zzzzzzzzzzzzzzzzzzTTTTTTTTTI yYYYYYYYYYGGGQQGGOGGzzzzzzzzzz. . . . 5* 

■ GGGGGGGGGG 5" 

5* AAAAAAAAAAXXXXXXXmOCCOXXXXXzzzzzzzzzzzzzz..3r 
*¥L <^JSSnfcgt\3U&&2 

r AAAAAAAAAAXXXXXXXXXXCCCCXXXXXX 2T 

3r....2zzzz3Ezzzzzzz222zzzTrrmnriYYYYYYYmcmmxxB r 

SI 1 ?;i--C^J*ifcS^4^!l 1 
3' zzzzzzzzzzzzzaBazzzTTTTTTrTTTYYYYYYYYYYCCGQGGOG Sf 

? AAAAAAAAAAXXXXXXXXXXOXOOOOOCCzzzzzzzzzzzzzzzz....^ 




TTTTI I ' I ' ITIY YYYYYYYYYGQGGGGGGQG X 
5* AAAAAAAAAAXXXXXXXmGO00CC0C0Czzzzzzzzzzzzzzz....3r 



1 0 

2 1 

3 4 

5 26 

10 1013 

15 32752 
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20 1 20 1048555 

n 1 . n 2"— n— 1 

»*ia***.#DNAftasfc:j: »?aie^«^ie 
Fitmmzti&'tzDNABzmt jEm\ztm&) 

:/ v 4 -7 — $ ffi/i! L Tfit^fb L fcDNAtr M L T 
fi-ErwS^Jo— est LTtafjtfcrC'fc^Em^tf 
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jfiioB&ie^Br^ nffiizmm-vz zm&o>mA*& 
utmv&Fitammtii^ mmmm&, a- vim 

^DNAtfO^<7)^d»Scf 

tt^-w *s-r#s^*feai-r * ^ t #-e# S. a - 
if- 7 -t 5 7 tieyij*q^ l tt i,* r t «k o t^ajf 

(polymorplic) WiWM^L^t£.\Z «t 9 tft * + S 

So 

-cmmt^ &nznizt¥MM& : £ff^i>K z,v>m& 
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>S0 £it&®f*a>DNAifej£&fc:S*AU 

cists. towf*nfcE?Utt*i*a-c#'iv^ 
Sottas ^^-etfttfi-r s w *o 

4 * €> K: J: £Biotechnology3gl008- 1012H l= 

S3t**T?#So ait**ifa^»t±/3 - ^ a t-> 
^-rs^*^ot*><©«is-r*So mtmn&m 

mgt (polymorphisn) W&tptoJE'mX.Tfm&m 

ifii**^ise^ <DP5;&fc#£^s##Em<z> 

Hinf I SB&O&SS^-r, $7g «i?a$illl!.SM£ 

-jv2FttS. BSgDde I ttDNA 3 ttfc 

£3lU:*-£So hCtefBLfc^MrF-CMU * 
9 9~*—\ii.¥^-fuv9 xa»6ISinS<mc-H3->3: 

8 mtB - t*>DNA<7>i*l**ifii3^:£«te 
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nSo *BEl-tt 3 «fl>j/jrt*W' 

5 -rs^og^rc*s***iiM-s::fca*T?# 
So ±&nXikz&mL-c&fl*mmzi%m$ii: 

t**-e#So 

j; o^nff-rs- t**-e* So :nb«f^*^ 

15 *S?^A (Plasmodium) f£a>$F£{*£<£tr 0 7 
T * 3 -K:^*. £ *ifc*S*IHFS&4358535^tt. 
eSHigim^^Bfffl^Sil^DNA^W 94 
if — S" 3 > ^ o - 7"©ffil \z^> S E2B L T ^ So 

#&^-t\ xn^^^tttijaFtLfcDNAtm^ 
o>£:dnao#s*-* 5 *cm& $ mscr S <7>*T? 

*StC^3tT?*So DNAS*tt£@3£ftL^ 

>r ^-r -tf— ; ^a^as-rswcpaat^-c: 
&p>ggtb*sm&**:z <3ta-r So 

feSHt^^^^Bfffl^DNA^o- ? *BS» 
ic^-^XbLTffifli-rS-tttx 7-K©3- 
o -y ^1^^63879^ tiBtt * 6J;o 

«x ^:oK:ffiB&^bsnSo :©^Si?tt, f*^ 

«f ^ eg ^ fit ^ ^ l ti&mf* 

(chromosenic) mM\Z <k V ? tl So CI CD IS 

35 <7>tfeaH±e$PJ-c*sa*x Jfc««rtSSS-e*So * 

fc^a— ^€ffl*^*3-arS-fcK:«t 9^ 77*3 

s^ffl^fefc-tsw^^iFnsffifii* tffiS 

^nca<oDNA*pi«-rs<7>ir3pjfla'r<s * t t>-e 
im«*DNA3fe&K«fc«3-e*i£tfeiB'T?£* mm 
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DNAifc«r*fT-5 - 

mm i 

5'CCTCGGCAOOGTCACCCTGGATGCT3' 
3 , GGAGCXX5TGGCAGTGGGACXrrACGA5' 
(ATCCfr £ff 6 *t S pBR322<D47^Sjt»Fok 25 

«=K«^-CpBR322Fok I VJH<t*-S r i K«fc *> 
18 » L fc„ ffiffiLfc^^-f-r — MU 5'd 217 
CCCTCGGCACCG) 3' £ 5'd 

CAGCA.TOCAGGGTG) 3*7?*^ 
K J: D HIS L fc. 25mM0> 'J >BS * U ^ A fc 
lOmMO^fb^*^*** 2tlfl00mM<»Jirtb 
th'J ^ A^i£,JKi««}K (FH7.5) 33/i^t32433 25 

gBR322<PFok I ft|<b%K ^/kOt'**^ 

o> # ^GTPStflO^- y /KOTTP* Jo *- 

ig^#i£85T:T#tfflaDf&u mm£~eftWL 

fco E3- y — DNAtfy jt ^— \* i o9\,j — 
ttH-0 5mti*lD*, fi£$15fl-|SWi*fLfco * 

<*>«ra85rnf 5#raio&u ^Lfc, 
-WH-fosmfe^ifsa]^ i55-raEi&*fr-^ 

JfcS&Lfco ~n£85Xrc3#ISlnifcU SSic 

t 5 m&o> Vvs -km- sm^Eic 

Tf) *Y 5 K^uoa^jt©T|iS L fc« 13if 



24 

MstIIgB^c#tf £94«S^OE^-C*-3fc 0 & 
S. 

I 7*7 4 T — 

v £ Tg2-#-S#*fc£ffi^-C|St? L fee 

5*CACAGGGCAGTAACG3'y-5 -i A> X 
If 

5'TTTGCTTCTGACACA3' zf? -i B 
aj— h 3 >fb**lfc^j£& 

fc*^- — — i j}Jis-?—*m (Tetrahedron 
Letters22«1859-l862H (l 98 ISO fctfcoT^ 

l 3* * f * 2/ F^fr* t mm L 
^ h ^^N^f K075 vatrtf y ^-eouijicit 

y^Mb<75K»c»!BN-5J?^ h+i/h'Jf^ 
^- y -d?****/ y ^ u^-i/ K*BMg«fb 

30 u 

ffltZ&BrefUQteZ. — gB#«f£2Fftfc5ry=f 
y sKJr ^ u**- K^^tr«fjttO>SS$55 
35 XJfc_h#*-a-, 5^ra«^rLfc. T>*-TSJfc 

SffiL*:. 30iKJVh/«"?90fl-fI8^Mifc©*fT 
^fl^^^tfvO K^IBfe^f - h±CDUV 

3<DJ§«ST^^*y ?RP18*v-M;:j&»*}\ ifl&O 
o I %«T>*-^ ^tmm^ 7 -!396<7>T-fe 
h^h y^-C»tbLfc. ZO>mmmit2BQtanO>9k 
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SfiTT-«BES'Wa«t 1 7?|||g* -e-|£«ILfc, -tn-eti©4:gA*100«gtf* &PBR328 : HbA 

* »J 7K3r * u KO>*SfRtttt tpBR328 : HbS**at?20mfe^MstIK-^— 

»J * * U**- - l?;S.tf7"P-ATPT"P7 5 *C 150mM<DNaCk 12mM<7>Tris Hd(pH7.5X 

-«/i/Lfc* wO9-<^Lfcfh^l*50sK^h/e» 12mMOMgCbx lmM0> i? * * * U -f h — * 

-C45#igm^fcfSfcs6»#fc&, 14-209£<7>tf 7 (DTT) 2tiri00/is/mlO S' iliifT J^7 S > 

^9*7? Ky/wa>*— h7^^77^f- -efife (BSA) 4>t??S<bLfc„ £j5fc!gjtt-fc*i-t f *t 

BLfc. r O^^tt^^M £ 5SSi~ £> i « pBR328 : HbA/MsflIRtf P BR328 : HbS/Mst 

*X77f- t?£fi£J8LT4- IS * U y v — t? 

K€* KCaMtU -tLTflCtt eOmMBISN- h 'J * A, 30mM h 'J X-T-fc^ 

Rxf i%gm7>*-v j»»mtt&mmLx* m a«mo%fi'vioot;»*<!>7 r ?<f7-A(d 

WtStl1z*iri'*is K$^«Lj£fi-#-*3fcfc«fc 25 (CACAGGGCACTAAOG) 0>K?OX 100 fn* 

Q&mmzvemLito * a> 7 *y h t ■ - BCd 

n DNAS CTTTGCTTCTGACACA) WfE^J) XV 1000 

A hSBFttSDNAOftiA tn^JUWW^ATP^ 7**4^CTPx 

jE«<D/8-^otr><Dt hyyADNA**8 *^GTPRtfTTP£^*f2^<^ig?ft£iD*.*:„ 
^7'; h 7-4>KJ: 0 Plroc.Nat.Acad. 20 Jt^Lfc, Ta20DNAJg*lH^.fco 

Sd.<D72S59e6-8970M»-Eifc*nfcS«i*ffl^ Wv&<D± t h fJ4£S!DN A(Sl£ I ) 

T*^7-Y ^MoIt4(t jl— > -^ai^^-f -y ait!=J*/KDpBR328 : HbACElSn) 

* • U-^V h • Hr** « h 'J— 3ft»^>A^ aien*^co P BR328: HbS(SlEHI) 

U GM2219ctMLfc) L*= 0 0.1 1? zj JK7>pBR328 : HbA/MstLUSlE 

jEmoB-fn fc~>&fc?CPl.9kbcP Bam HIgf 0.1 tT n^KZ)pBR328 : HbB/MstfKSit.V) 

5 KpECIlA»S>»lKU pBR3220Bam *Sfl9DNA(Kl£:VI) 

HIS5{4»C#ALfc (y^<a>^^ Gene 9ffe287 ^^*lS#^««100 , C-C4^lDf!ftL 2»S 

-305H (1980*F))o -BrfSAOtZmtiyv — zTt^ -Ci§*-C^ L-» -fc<z>&E.=» - -DNA# V 

fe^co5'c07 7>' + >^ (flanking) B3l«4-tr -„ * * u**- KStflDNAfcjD*. JD»U # 
( n - > £ <?)Gelll5^1157-1174H)» *PU * 9 * 9— tfi&JB^ * LTS^E:2F■^^■£•i^ 
> UpBR328 : HbA t h *U ATCCS6 -f I tco^-Cttl90^ ®ESE-VI»r-o 
39698^tLTl984^ 5^250 lZ^f£?nfco 35 C>Tti 4IsI«|i9iSL <=• 

l£-rS1.9kb<P Bam HI»fJT-fct3 X 5 KpF12^ h S±J^ tltzRE I S.tf HCDT U 3- h 

»K*n, ±jgB<0iS»7 ^o— ^"fh*tlfc 0 h/u^ pH8.3CD0.089M h 'J X«J 

a->ttpBR328: HbSt^tt^tU ATCC« ifrJfiffiMtf^ 25mMEDTA 4 1 T> 12%* 'J 
39699^ t LX1984^ 5^25B fc^Fl£5tlfc„ 40 T 9 V n-T 5 K^Hrft^Lfc. 3<7)'7'^*25*^ 

#a*»i^7^; K?E3 - 'J - MM294 h/cn, 4^i^»Si$«x m^^LTiS 

CATOC^39607^) ^MSIL^ -tLTliJB^ I8"#-*^-^ ° >K^L^ tLtx pH7.4-C30% 

Lftfc. ©7*^7 5 J\ 3xSSPE> 5xy s >^n>yRxf 
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5'd(TCCTGAGGAGAAGTCTG<XGTTACTGCXXjrGTGGGGCAAG) 3* 

a>» a PT7-«^aFnfc4o^s«(D^-figBf>t-etft»i - > 3 cd pBR328 : Hbsxtfu-v 5 © 

tJfco »2Htt, EloIXZ/nfflOtfefeSnfc^- 5 pBR328 ; HbS/MstlQ, MstH g «fc S filfbti 

-fa>||ot-h7i?t^7 7-C*5. 1 pBR328: HbA£94J|^*i^4»T i SJ»rU 

ttO-1 tf 3 * A^58M*J<7>*tltei£»rK--e x * *<.>«fc 7tU 94JS£**0V<> Kttu 

0)o%c7) 1 o£D^«_hi2yt 3 -^tffiffi65-c*> ->4K8i*i*^o mtrfcfL, pBR328 : HbS 

So 2«m 1 omm-** 2n,<Dmo>lu£ <*>94Jgg*fEjawt:/7X 5 K**MstIl-eftSft:3n 

5 @<7>J#«-* -f ? ;w&0>4/dCD£le; H 0>m-T?2> 5„ #4 Stt94i&S*«E?IJ * J#*B-T 5 3 -9" 9 Ji*0> 

is->Stett-**P-T**>NTP&ir#*) *7 ^ffiSt&^^-t-fccD-C*^ P001fcPC02H^ 
— t*^7-*^3ft*:pBR32Z(-3.-»f 7 >f ^-ASZ/B-C*2. a *ra>ftti-9><f 

> 3 tt* 20-* * 9 ^^tRStm^t I glifcfll 3 

"C*5o I.O-^-f ? & j±o)±\i ^DNA^ 100 

5-9-* ^^fl>SfSnA»4>V[O?ffi5.0|i^t_tj^ tf 3 ^ n. ay d 

<*>&^5-f "7- 5 trn*.a.£in*;fc 0 45> (ACACAACTGTGTTCACTAGC) &IF100 tf 

ftgi00*C{cJa^ L ^i&-vjg L fc„ •£ tl^tl 3 tf 3 25 a * jkd d (CAACTTCATCCACGTTCACC) 

^K7> a - M P-7*4-*^ATP > a-^P-ft £&T<Z>J: ?*100*dW^K:^SS fc 0 

*v-CTP. o-»«P7 ? *#S/GTPS.U f a- M P- limM^4-5OTrt+>' 'j # ? * U K= 

TTP. ^l/*c4*fe©^uy~Brit*Hl^*:o »;>g* 

e^W^S^lOjt/^-t?* 91&tS&a*_tigL fciS 30mMpH7-9<7) h »j XT-bT- MlSiS 

»? SKi£510^P5ff *>tf *=« * 'J * 7 — t?S 30 COmMS^:*- h *) 

VlOgic^^ 0.089M h V *ffl»fg«ffi8^ 25mM*^*;* u * h -A, 

25mMEDTAtp^l2%* JUT 5 COtgJ££100lCT? 1 fl-RaiBffc U ffl&K25T> 

s. 1 itft^sm*^ u ~ > 2 ttsi& n ^ ^ ^ y -tifr<»mm$izFELi&zmtriz*tm v 

C-?£ 5f-> 20pBR328 : HbA % fK^4»fl3MstIIg5ti^^«f240««^Ejy<D*©|i 
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%7jk-tt><r>-ei>z> 0 zo>mma^ Mco K Hinf 
i &p f MsfliftiiiRasfe$^;i*eo 

pH**&0rs 6QxnMPS6^- h'J"? A; 30mM h 

(0.1 1 3*^0)pBR328 : HbA£^tr) te„ 5 
100 tf n * a <£> d 
(GGTTGGCX3AATCTACFCCCAGG) 

100 If 3 * A- O d 
(TAACCTTGATACCAACX3TGCCC) 7 7 -f 10 

*1000tn*;KD7 f aJ-*i>'ATP^ 7*** 2/ 

ctp, 5***s'GTPa^rrTP 

£^Z*i^0>igjttA£lD>tfc o 

PI»Lfc. «»*100X!-C4^JlO^L^ 
-e2»H?fe«lL^ -t:O^E.3->;— DNA*y ^ 
tfa> 9 is S -WrKr 4^fe$^tf miu£ £J0 

Afco f^?io#isiifT2F-a\ -e^&iseAwgs 
ftu urn, jK'j^^-- tfo^marfsiG:** 20 

H*A*jD^-fco ^fclOTrTMS-lffllD&U M 
«J>fift&tF4^te«>^t/y-»r«-*»lAfc. 

»t§fi**io^^-cis»^_fcja<?>M 9 
lESio^raiifT*-**. t?st£tteor; 

-C20^ra»l»-r S S=S L fc 0 2p£0>T »J n - 

a089M h X7tf- hMtt* 0L25mMEDTA 
t»T-12?6tf 'JT^'J a-7 5 WJUsftHLfe* 
£25* ;u h 4 B£fStgM8ct& 3? -g\ h 7 

5S?*^5 7£3*L, — V 1 35 

0240*SS**X u — Z/Z ttNoo I l£ J: & 7&fb 
(131Xtf 109J&&MX >4 ttMsttl tcfc&jg 
<h (149Xtf9l£g**X f LTl — > 5 tt Hinf 
IIC«fc5iBfb (1442fctf96*e«*D * — 40 

H5i>*^77 tt240*S£**£lc;<*>lie L O 

Semite* *»tt*JfoSMWii 



5'* 

CTGACTCCTGAGGAGAAGTCTCKXGTTA 
CTGCCCTGTGGG3' OEJlO^^^jnt 
DNA^n-y RS06* 
&tfRS06£ So^^SMi 1 5 X W f LT^ S. 

3'GACAGAGGTCACCTCTTCAGACXK3CAA 
TGACGGGACAGCC5' ff)E5!l© 9 2F *IT^ 
^Ir^o-y ^^Urf-r— RS10£ N ^»«2(I) 
<*>:fr*fcfct£^>-C^J3c L fc 0 :/o-^RS06&, t 
<D 5 C3t*S, 70mM K 'J *«8£j£ (pH7.6X 
lOmM MgCb. 15mMx-i;v S >24.lf25mMS> 
*->*l"f h— ^*^tfS£S^S40*t^tt»<D4*. 

&<7>T4# «J ? If (ml— f > 

#7 Y*4**7-F) Xtf50tra^e^o>r-**P- 

7200a/mM> 9 7-<^L 

fc. ^S*€25mMEDTA-Cl00*i^l'IH6|f L> 
h U x — EDTA(TE) iS®« (lOmM h *J 
»x ClmMEDTAx I«8.0) KJ: tJWfb**!*: 
^<-f * 9 y K»c?>lml<7>Bio Gel P - 4 * tf >S 
©r* 9 AjiTTiTT-f X ^> ^ Molecular 
Cloning4 64-465H C1982^) MffiifeLrc^^ 

h »J ^-«g»-EDTACTBE) (89mM h 

•J X> 89mM«Kx 25mMEDTA. PH8-3) ^»18 

%cd# *)t?*) i^r 5 v>f)\> (19 : i ©r ^ ^ 

75 K: BISt *=7 V K) J^T?500vhrlrT^ 
^— tt*ttT4XJT1&ai3^fco EJ&^Jic^ 

TCAtt«ttitfi&tt36 i 4sa/ s *^-c* 9. s 

^fl&flie^a t: a * ^/ml-C* 5 fc * ^ L X 

5-<^2Fn'5:<.»RS10^ci'y*>^* zf-^— 
200t3t^/mlfl)BgT?fiEffiLfc. 

7.7- V t-7-f> OPNAS79S5966- 
5970M (1982^, M lt4K-?C>-C) JcEigCO^ 
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Slf^-Tf -i X 6 CO Molecularaoning280 — 
281 JC (1982*10 l:g««)*i?((fflLT, 
Molt4. SC- 1 Sl/GM2064tD tf 

woyy ADNA^^-itLytc 

Molt4(t3.—-r> - Sa.— > h . Hr/w • 5 
f V GM2219C) MtIE#CD/3 - ifvx t*> 

ATCC1985*£ 3 B 19B K«f£$ tlitSC- 1 f±£S 

EBY"C«©^«$ nfc B UBia^t?* 10 
GM2064(t jl— t> • * h . -t/w • 7* 

b ')—, GM2064) ttfl&JS^^e^oe'i'COS: 
Ste'ic^tStt (HPFH) K^<^T*^f&£-f£-C- 

£^«*»l£3XW*^o ^TttB&^ttlOJg^ /5 
HSIfjfilff £ ^trRPMI - 16404" KfcHf ? *xfc„ 

K»loai^fiBI&4ri";-^~ CAS) *60CH12 

±*»4>f§fco y > -< ^ & <D Brc.NatAcad.Sca. 
75S55S3-5556K (1978^) tcffi^^tlTT^-S^ 

7 - n - h 8P«-a» 6 V S ADNA * PI 
SLfc, 25 

Ml IS * > 5ml CO h »; * — EDTA — NaQ 
CTENN) mm®. (JH8 coiOmM h ') X. pH8 x 
lmMMEDTAt lOmMNad) * K « & S3 L > 
O^/mltOT/n^-f 7— -fcf x 0^%COSDS»-ISSI 

h «j *>a£o.7mkjdju * triffljaigi? 

&£^S"Cl-2B*|$g^$»|;:Si:-?L*:. mm 
i&S$$S : £7X'S— n>t 9aay*ji,ixO> 1 : lig 
■^30mlTttaiL^ l£f»T ^ a a 7 ;f A30ml 

b *2mlcr>TEfi««fcBKS3*^ 
RNase*a005^/ml^tt^.fco 3TC-C 1 f^r®^ 
DNA*|^fiC07aiy^w x 

n-Fix— K-foJAfUL* y — JvnVtMSf-* 40 

DNA€0.5mlO>TEja»?ft^f?SS3aF^ 
260nmCO!ftJRtr «fc •3«g£tfc£Lfc. 



*J X 18 9S SI (PH 7-5X 50mMNaa, 

lQmMMgOix 150K3*JKDEJU 

d (CACAGGGCACTAACG) *f "V — A, 

dCCTTTGCTTCTGCACA) ©/^-fT-B? 

^tfSJS^fiioo/i^cDS«g^fK«feiitSL, 
<*fc*&#iioo^^sa*T?»« L fc 0 

&DNAi»WK:^>£ x 1-94 *T 
II) 2fl-|ffl95TJ-e|»^a^^-lr!y h«T*ttt 

So 

(2) jR^D -y^t*n$i^ izarctc? L 2 5HB 
^7-fv-tyyADNA^7-- , ;vi'tS 

(3) E.3— DNAsKV > 7— tf iCD^I^y — 
BrM" (—•=»• — f > ^ v > K>W jj - 7 y) 5 mtfc 
i:5** + S'ATI\ t^ + S'CTP. 7*:*-*^ 

GTPjttrrTP^n^n 1 

COjgtt (lOmM CPH7.5) X SOmMNaGU 

lOmMMgO^ XtMmMS*^-*:* U -f h — 

3<rClrTl05-raf7O/c o 

fit?*fi0.2rol<D ^ o a 7 * 
A'A^fttetJLTMLfco ®«CDSIE«CO^g 
«130/i^-C*ofc„ 

ADNA<D^--f ^ »; ^-f if —2/ a >/m<t 

HKfloLfc. 10^"f ^b'J7F^ (154n«cDy>' 
ADNAt^O|(riS««i€^€f) SLSmlcDT-f 
^D7a-i?tl;A*l, -tLT20^^cDTEIS« 
«»Ccfc»9«a<D^S*30/<^fcLfco IW^ffifft 
-C««LT95T3T?10#|S£l£L*:o 7^?nt 
RS06 y o — ^a02 1 n H> & O 0,6MMaCI10 

^^H-T l RSI0:/o *y * > ^jj- 1; =f-y — 

•tfco 5?Oo'j7l' ^a>60mMMgOj/0.1 
%BSAE.znu£<F>Del I Cl0^.fe % -j-"-f >^ 
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V V JKPHarf I (10*& -f K'< 

fco 4*i.0a>75mMEDTAfc6/*^<7> h 

£0>RJSm^9 C45nmWS ADNA) — 7 
=-Yfr (19: l > y<-f*?K) tr^tfco 

it 2f*ls 0 

^Wtftt* ($9g) 

X/CC**. i^->AttMol4DNA£, u— >Btt 
CH12£> u->CttSC- 1 Xv- >Dtt 
GM2064£^/,-C«,*£„ MoKtHU Iffl^fc «9 2 

CAA-C*9, CH12*±^ HB0>/8** 1 

(as) ~e$> »k * L-csc- 1 wtioia^ 
t*>E5a*#«-r> -7*smt lt#se 

*S#lfcre* * * -e-tt£*i£e^£#*fDNA 
l-0*#«L (u— >AXtfBX HinfL-CggSt 

£^ifDNAK0>*#&-#-S (i—>BXlfCX 

a) x^h ') ^-(Dfrz^-rmv&tinssiMrtiiizfr 

H3fc05 6 



*HSTtt-£. :£fc hDNAH>-*"f *o^Aa*£20 
•9- -f 9 J^X-mm Lti 0 Z 0)2DV 4 9 ■»'tk\z£M £ 
tl £ ll<W6£*HBr fi- tt> ^bai^ ^ «7 A lc J: »j ^ 

At hj3-^D f> A*tSdafe^*>6^>l-9kb 

pBR328> 500Ci/*^-C*S*a-' a P-7'jJ-* 

20 Lfc^-fv-lf^*^ 100n^<D30mM 
h X-T-fe^— h CF«7-9). QOmMgm-f- K U 

»*100\3^LT2»ftl^Lx 25XJK:-C 1 7>#*P 
25 Lit a 45*tfc^E.3- 'J — DNA* 'J > 5— *f I 

n— h *JK»7aibl/i^<D600mMEtrrA»z:lB^ 

2SmM<7>EDTA t t*> pH83-ei45g<J5# ')T? >)n> 
T$ Kyjuit?24^^h/c« % mBSt&tfrL 

^^^A$Jp^.fcI^ti8af«gl320»gL, 
IHnoles/I0/<^=0.01( 1 +y)*-yN- 1 X 
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B.&5*** S'NTP* 100:*- J *ejirir -z>100/t£ <?> 
l/i^CO'^v'jfii^T^y 5 > (5v/ml) 



7(7 



*lAt-^ OTS^ttSIRBffe (HinfK Mnl I, MstIK 
Ncol) *UD^r$OIR^«fLx 3T1CT-I52$fastc: 
aF-ttTilSL/Co PAGEMU Ji£Bc0ii!9fT-5fco 

*mmWl±, pBR323ipBR322fO«.*a>»Ttf- 
A tfcOT^-f -r-£te^pBR3280)13O*S&*f 



d (TTTGCTTCTGACACAACTGTGTTCACTAGC) 
d (GCCTCACX1\CCAACTTCATCCACGTTCACC) 



7A t H 11 J: -b izmm £16 «5 £ L P BR328<7>262 

fc»J20#TNfeofc 0 

d (GGTTGGOCAATCTACTCXXAGG) 
RZf 20 
d (TGGTCTCCTTAAACCTGTCTTG) 

<7>*PAg&£^ti\ 100 7 at A h -t;K7)pBR328 

tt, ^SlffilSBtlSl^^^^fT-ofco ^^25 

IC» ffifflL^^^-f -e— tieJc^StJt?, 240 

dCGGTTGGCCAATCTACrcCCAGG) 30 

d (TAACCTTGATACCAAOCTGCCC) 
D 10073: A h ^^<PpBR3220>Nni I i&f«&£ 
t&Sfct-Cflltr^ lOO/i^oElotffi^-C^^ 
=¥^NTP*200^-y*^fflLx ^^7^7 35 
- £*gfl! L TpBR322A> 4>500tfig*HBrK' * £ 

d (TAGGCGTATCACGAGGCCCT) KXf 
d (CTTCCOCATCGGTGATGTOG) 
Slc?^fK»437X5T-y-f ^^^fct»20^-C*-3 40 



frz>tz 9 

mm 9 

A Nru I -X?iaiR< b L fcpBR322^£H 007xAh 
l *y*;wo75Jg&**»rfi-£*fej8-r5J: 

dCOGCATTAAAGCTTATOGATG) StT 
d (TAGGGGTATCACGAGGCCCT) 

o/v^f-?-, t-n-rtiioo^-y*^o^^* 

* > NTP pH 8 <T> 40mM O h 'J 7, 
ZOmMMga^ &nM«>^ttXi/-f Y—n^B. 
Xf 5 «*/mI<Z>^ S'Jltl^T *> -7 5 >^}ffil00// 
^tfTS^Lfco ^«>S^*l00XJ<rLri 
^ram^Lx *S?*23X\ o.5#ra?fr*iu »; 

(c45*ffca> * u y -KM- 1 0.09HH£<7>*IS« tf 
9Eiai*JigLfco lOIsJBoKiS-tf-'f *n,ttBM& 

d (CGCATTAAAGCTTATCGATG) SJ/ 



d CAATTAATACGACTCACTATAGGGAGATAGGCGTATCACGAGGCCCT) 
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0» 283» ^l^**- KM:pBR322U:H:#3EL* C * U =f? * u** K^7>f 1 L-CTI2<D 
I*. K*iT7:/o*- *- fe©««fflLT, pBR322^4,1000^S*HSfK- 

rftflh^as t SW* Z^U-r-G&mL TI d (TAGGOGTATCACGAGGCCCT) 

f£Lfc„ C:«>^afett2^Kcfc'J^'5:(.^®-C|l d (CCAGCAAGACGTAGCCCAGC) 

ttt5:ti«T§v 1007xAh*^O D ±g9Ci|im<Z>!m£«i»3igLfc„ fiU 

T7ya*-?-teRNA*E^£TOS-£Sfc d (TAGGCGTATCACGAGGCCCT) JftlF 

d (AATTAATACX^CTCACTATAGGGAGATAGGCGTATCAOGAGGCCCT) 
fiEi8LT102a*firfi-£ilS?Lfc. 2#@«>^v "(nested) ty h Lfc:/7 -f -r-£GeflH-£ ^ t 

^■n*-^— WU pBR322a*£«>1000J&S*t»rJt ^(*-e*i^rt HDNAfcfcfLT, 20-9" -f 9 

*Oj&**tttr4>**fc£-f-B3-fc>W ?4 X d ( ACACAACTGTGTTCACTAGC) 7k& 

L TBmfi9fc#^^-S y v ^SJCO^S d (CAACTTCATCCACGTTCACC) 

K«l£:-rs«|«fct3tfL^^7'f T—om&S&M: Ml/lClOO^-y^^-r-^OdNTP^ I00/i^O 

ffiifeJ«4»££j*-£L4>54:<.^;i fc&fac*-*. 25 30mMh 'J X— 7*7^— K 6<hnM<?>ftife^- h V 

»$*«^tSl H-tt*>l-2^®MLfc Q ftgfe* «rim 

t>i < zo>&mi±t®m2tiz> 0 zoym&iro&m so -&m<r>ms\w4 ^^immo'MLtz 0 m 

20fe« 10 d 

*mmmi t *m^v-&fc¥£mm2&z>mzs< 35 ccagac^cx^tggtgca(xtgactoctg) 

d (CCCCACAGGGCAGTAACGGCAGACTTCTCC) 

&OlOI30>-0-'f 10i<^<DT 'J3 - h £ % <^>100^-y AK**I&) «696«>Nu^— ^ 

JfcJBLfc*7 ? *#i'NTP100^>'*^fc*^'^'f (FMCtD T#o— **0MClII;U IMbx.*-*?* 
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u - > 3 tta4g<PgtegDNA*mgg>fiftfc:I^ 
I K J: 0 US 5 C t &L9Ui±m L t> O t m 
t£j£tf>T U n- h 4ttfiltfcfcjfii 

*T?*St )*DNA£i@4@€>i3l3Dcfe I 
tizt &UrUt±aS, t m&K&l&oiT U n - h 

^DNATt hDNA£g*SM.fcJJtfm_tEfc|i3 

s«wr u ^ — h i?* u— > 6 (,±mm'& 

*Ri£a>T U 3 - h -C*> S (Dde I U5&&Mtt<D 

^KDHr y MillO*g£*HBJt£i8<IU f*i 

PNAS80S278M (1983«P) B.tfi'T !l -&<0 
PNAS8 0g4045H (1983^) (zettStlT^S «k 

y y *w -t?- ^ a x&^&ifrfcis s z t * 

s. 



**->fbsn*=^-r yy y-r-e— ^3>ya~y 

tt, — S«i*-3fcDNAfc:* efciCO^-t 
5 -^-T-A$^Lrtf*f->^fe^Lfc4'-> 
^-is^MM— 4, 5, — 8 - h y >f^y7i/ 
> £*P A L *»-33fe*Mii-t- SwirlzJ;^ HUH" S 

R R" 
20 -NCCH^j-O-tCCH^xOly-CHzCHr-N- 

5fc*Rtt:-HXttCHQg-e*»K R'tt-H-C 
*»K xttl~4<Dj*T?*tK -€-LTyti2-^4 

hv y 9 trs> v -ifttt 7 * x 7 r * £ 
20 &if **u=:tt < kh±* x77? —etc «t 5 fcy& $ 

25 «8SS*SC- 1 (CTCC#0082) 1985#3^ 
19H. 20852» > 'J~5> KWo-;^ tf^w 

a—^ ^12301 U9}ffit5Tj« 'J * 

>• ^-f^"-*^-f--f — • n u ^ i> 3 > 
(ATCC) trATTTM#^CRL8756^t Lt 

30 «FteaF*lfco SC-l<D^I€t±^ ATCCfc*«pHP 
ajBSAws^— 97* • 3— i/3>t<Dffl<o5g 

£ k w om&&o>*& &£ta&**ti**Mt&\zm 
zmmtntzzbtz^t:^ xmnmsmmm: 

40 jv—jt, (37CFRU U4kt>mz8860G638lzm& 
L-C^tf) lct£oT«IIR*irt>T:9i^LfcASl= 



— 244 — 



41 



(2D 

(21) 
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6 mmizm t mm&oygfmm& titM^c 

> *ri=: ttt jb*- s r t 5. 



15 



20 



DNA*K SrFIE^<0/3 — t">iSe 701-9kb 
OAamHIBrfr ^fc-T" v X 5 K (pBR328 : 

pBR328 : BbA. -^a ^>^»tt*Jfil3^ 

^77 5K (pBR328: HbSt^S) ^t^E 

PBR328 : HbS-C»±l@(gS*lS^#EWi&fflS 
■9-4 ^^fc-3fc>T x tUS-^ne^KS© 



30 



42 

tew* ^ v y t Simmowmz*-? t ot* 

m 5 pBR328 : HhAcp<2>24OmerS?!f0> 4 

9, ^^«T'J 3— >^NCoI(u->3X Mst 
IlCu-^4) XttHmfl(u- >5) t«kO>Sfk 
SttS. i — > 1 te#^fi<7>S>PTN u->2tt 

is - fvi^si^^ c?) 0 - tr 

1 **MiB^ I SB& CCTGAG) WtiifiL, 

CGACTC) <*>&B£^L-C<.>£. $7gii t 
40mer^D — ^ jfctfDde I Rtf^ttKtS < Hin 
fIS«IEKi&€ffl<.**jE?iirj9 - tr><7>j&fcfcrt; 

t K U 4Qmer zf n — ^jfctffclDde I »tf i tltetfe 
< HirfI«OIWIg £ fiem- - ^ o e ><D 

fl5«:«fftft*t5fcli)^ S7Ht^t40nier^ci 

i ohhu mfo^*&vi**mnm&m^xiRSL 

4. 
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FIG.1 

2 fiffl 94 - bp£?ij 



TTTGC TTCTGACACA ACTGTGTTCA CTAGCAACCT- 
AAACG AAGACTGTGT TGACACAAGT GATCGTTGGA 
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